INTRODUCTION
Sustainable management of freshwater resources is becoming more complex and challenging in many areas around the globe. This is driven by a multitude of pressures that make the governance and management of fresh water less than straightforward. Some of these pressures include water scarcity and declining water quality alongside urban expansion, population growth, agricultural intensification, environmental justice, indigenous rights, and biodiversity loss.
A common response by governments to more sustainable freshwater management is to move from consultative to more participatory approaches, in other words moving away from gathering information/feedback from the public (consultation) to where the public is involved in the decision making (collaboration; IAP2 2014). This move toward collaboration is to achieve consensus outcomes that deliver the most benefits to the largest number of stakeholders while achieving desirable environmental outcomes (Cradock-Henry et al. 2017) . Often participatory approaches are driven by or are encompassed in legislation. In New Zealand, for instance, national dialogues (Land and Water Forum 2012) , the National Policy Statement for Freshwater Management (NPSFM; MfE 2014), and now the Resource Legislation Amendment Act (MfE 2018) which governs natural resource management include an option for collaborative planning. Likewise in Tanzania the formation of Water User Associations (WUAs) was a legal requirement under the Water Resources Management Act (2009) and formalized community participation (van Koppen et al. 2007 , Kabogo et al. 2017 . It is within this legal, political, social, environmental, and economic backdrop that this special feature sits.
The objective of this special feature is to document, explore, and demonstrate new, emerging, and enhanced governance, policy, and decision-making paradigms for sustainably managing freshwater resources. Much of the evidence comes from New Zealand, which is undergoing dramatic national and regional reforms in the management of its freshwater resources. These reforms provide a dynamic environment from which to draw conclusions about the effectiveness of decision making and the knowledge and processes that underpin them. Alongside these learnings we provide evidence and experience from other parts of the world. The insights drawn from the experiences in New Zealand and other jurisdictions are highly relevant to many parts of world. In particular, those places where agriculture uses large quantities of water, is a primary nonpoint source of water quality contaminants (nitrogen, phosphorous, sediment, and bacteria), or where there are competing freshwater demands.
In the papers in this feature we pay particular attention to the role of people in the governance and management of freshwater resources. We are particularly interested in the integration of the human and environmental dimensions at the land-water interface. We also include insights into the changing role of indigenous people in the management of freshwater resources.
KEY RESEARCH INSIGHTS IN THIS EDITION
The topics covered by this special feature include (1) collaborative and participatory approaches to management, (2) values to support decision making, (3) the effectiveness of institutional frameworks, (4) emerging roles of indigenous peoples in freshwater management, and (5) frameworks and lessons for policy choice and design.
When contemplating the governance approach for making freshwater decisions, the type of governance arrangement is important. Hughey et al. (2017) compare a number of freshwater management cases from Australia and New Zealand using a framework that looks at scope, governance, and management. This framework provides a means to compare the multilevel and polycentric nature of collaborative arrangements evident in Australian and New Zealand freshwater management. In both Australia and New Zealand, freshwater management is the responsibility of local government (Department of the Environment and Energy 2011, MfE 2014), although there are national directions provided, e.g., National Water Initiative (2004) framework and National Water Quality Management Strategy in Australia and the NPSFM in New Zealand. Participatory approaches are also an important aspect of natural resource governance and management in both countries (Benson et al. 2012 , MfE 2014 . Based on their comparison of different arrangements Hughey et al. posit the core ingredients of an ideal governance approach include flexible but long-term arrangements, focus on a specific array of values deemed important to partners, and equitable resourcing. The participants in these governance approaches need to be aware of the interplay between partnering and managing.
Values, what they are and who holds them, are an integral part of more collaborative and participatory approaches to freshwater management. The paper by Tadaki et al. (2017) seeks to clarify environmental values and valuations for use in freshwater management, an area of much confusion and contention in their interpretation and use. The authors outline four different concepts of value and encourage practitioners to think about value methodologies as "technologies of participation." They suggest the choice of value concept and method needs to be situated within the relevant place and history, and that values can be used to facilitate citizen empowerment and environmental democracy.
Building on the concept of value, Harmsworth et al. (2016) place Māori (the indigenous people of New Zealand) values within an https://www.ecologyandsociety.org/vol23/iss2/art44/ indigenous people's world view. They outline some of the cultural monitoring methods that have evolved to support the articulation of Māori values and their use in decision-making processes. The development of these indigenous-based frameworks and tools are being driven by (1) emerging models of cogovernance, coplanning, and comanagement between government and iwi/ hapū (tribe) for freshwater resources in New Zealand (largely derived through Treaty of Waitangi settlement process), and (2) increased use of collaborative approaches. As a result the rights and role of Māori and the consideration of the values Māori hold for water play a prominent part in legislative reform, and continuing policy and plan development.
The frameworks and tools outlined by Harmsworth et al. can be seen as exemplars for the integration of indigenous knowledge and concepts into national policy frameworks and regional/local governance and management regimes. Harmsworth et al. noted two key elements to the success of collaborative processes for Māori: (1) enduring relationships between local government and Māori, and (2) adequate resourcing for all partners contributing to collaborative decision-making processes. Hemming et al. (2017) document a different approach being taken in Australia with regard to the participation of indigenous peoples in the management of freshwater resources. The nation-building approach described in this paper differs from the approaches evolving in New Zealand. This partly reflects the absence of a treaty to underpin rights while also drawing on similar principles as those in New Zealand, e.g., building the capacity to partner, long-term partnership, and recognition of the vision and values of indigenous people for the land and water. Both Harmsworth et al. and Hemming et al. provide key learnings and approaches for how to engage, support, enable, and partner with indigenous people in the management of freshwater resources. Both show that to effectively recognize the role of indigenous peoples requires the acknowledgement and embedding of customary relationships alongside the legislative framework(s) that govern the freshwater management decisions.
While Harmsworth et al. and Hemming et al. take an indigenous perspective of empowering citizen engagement and participation in managing freshwater resources, Storey et al. (2016) explores how community monitoring efforts can enhance citizen involvement. By demonstrating the agreement between community (citizen) and local government (professional) monitoring Storey et al. show community monitoring could augment professionally collected data. They also show that involvement in monitoring increased wider community awareness of the condition of local fresh waters and decision-making processes for freshwater management.
As noted earlier, more collaborative approaches to formal local government planning processes are being used in New Zealand. Although these more participatory and collaborative governance models are promising and can deliver more enduring outcomes, there is much to be learned by critically examining existing examples and models to improve their implementation. CradockHenry et al. (2017) and Sinner et al. (2016) examine some collaborative processes to provide insights into New Zealand's journey. In terms of the participants within collaborative processes, Cradock-Henry et al. noted that dynamic internal and external conditions mean that processes and their participants need to be able to incorporate feedback and adapt to these changing conditions. So, although these processes tend to build social capital and trust (and therefore more enduring relationships), the nature of the participants, their support for the process, and the design of the process all influence (positively and negatively) the progress of collaborative processes.
One metric for the success or failure of collaboration is the public's acceptance of the process and the outcomes being determined by a collaborative process. Sinner et al. test this for three regions in New Zealand to find that community knowledge of collaborative processes was generally low, and living in a catchment [1] with a collaborative process did not always affect perceptions of management, agreement, fairness, or interest in the process. People in one catchment with a collaborative process, however, did believe that water management was better and fairer and they perceived less conflict compared to those living outside the catchment with a collaborative process. One interesting result was that people who actively participate in planning processes have less favorable perceptions of the ability of local government to manage fresh water. Although a number of things may drive this finding, such as those with less favorable perceptions are more likely to participate or collaboration is undertaken in highly conflicted catchments, it does show the importance of tracking perceptions over time to inform public outreach and process design.
Tanzania has a different model for public participation in freshwater management: the creation of formally recognized water users' associations (WUAs) within a nested water governance system. More than a decade after implementation, Kabogo et al. (2017) document Tanzania's journey and examine the strengths and challenges of these WUAs. Capacity (leadership and skills), awareness (legal frameworks and role of WUAs), and resourcing (mostly funding and environmental data) limitations hinder participation, operational management of the WUAs, and willingness to and ability of the associations to enforce management decisions, e.g., payment of water fees. On the flip side, the WUAs provide a formal mechanism for stakeholder participation and therefore a voice for these local stakeholders in water basin-scale decisions as well as helping with conflict resolution. In addition, in some areas these WUAs have provided a community building role through the sharing of knowledge that is wider than just water issues, e.g., agricultural extension. These challenges and strengths reflect many of those identified by other authors, but Kabogo et al. suggest that the creation of spaces for shared learning and collaboration between WUAs could effectively address some of the capacity and awareness challenges.
Another key component of freshwater management is the policies that will govern future freshwater management. Whether the design of policy and/or choice of policy instruments are determined using participatory or more command and control (top-down) approaches, these choices are not easy. Kaine et al. (2017a) posit that these choices can be made more challenging when equity and efficiency objectives are confounded in a policy. They use equity and efficiency as two separate objectives to help clarify and facilitate the policy deliberations for freshwater management. These insights were to help policy makers during policy formulation and design to avoid policy failure by reducing Ecology and Society 23(2): 44 https://www.ecologyandsociety.org/vol23/iss2/art44/ the potential influence from self-interested parties and their concerns about welfare.
When choosing between policy instruments, Kaine et al. (2017b) noted that the choice of instruments needed to align with the fundamental cause of the behavior the policy intends to change. They describe a framework, the Policy Choice Framework, to help select a policy instrument to change behaviors that create the natural resource problems. The framework also considers how people, both affected parties and policy administrators, interact with the proposed policy instruments. Moreover, they identified three critical influences to policy instrument choice: whether economies of scale are present, whether the change in peoples' behavior should be voluntary or compulsory, and whether it is practical to measure outcomes or actions of people.
The paper by Huntsinger et al. (2017) looks at freshwater management and policy signals and the inherent complexity in these decisions to say that future management signals should not only acknowledge different values but should also acknowledge history, in other words acknowledge how the ecological system has already responded to past management decisions. To demonstrate the importance of historical decisions they use an example in California where habitat (ponds and wetlands) for the now threatened species, California Black Rail (Laterallus jamaicensis coturniculus), was inadvertently created at the nexus of local governance, plentiful water, agricultural practices, historical events, and changing land uses. If history is ignored and the new social-ecological system that created this landscape is unravelled it will lead to the loss of valuable habitat. Therefore, future freshwater management, regardless of the decision-making process, should recognize the legacy of past decisions. This is particularly important in California where the Sustainable Groundwater Management Act 2014 (SGMA) is signaling new ways to manage the state's groundwater resources. SGMA created a framework for sustainable, local groundwater management that recognizes the connection between surface water and groundwater and linkage with land use (California Environmental Protection Agency et al. 2014 , State of California 2014 . It covers both water use and water quality. Simultaneously, the California Department of Water Resources has implemented regulations to address nitrate contamination in drinking water (Harter et al. 2012 , Rosenstock et al. 2014 . In this new legislative context it will be important to ensure that the drive to increase water use efficiency to address water scarcity does not further threaten species habitat.
Our last paper addresses the ethical issues associated with collective knowledge creation and sharing between researchers and practitioners. Ayre et al. (2018) reminds us as researchers of the importance of understanding and reflecting on how we approach action research into freshwater management and governance. Moreover, they highlight the value of, and types of dilemmas inherent in, using collaborative models to work across the research-practice interface. By recognizing there are four interlinked and iterative phases for freshwater management research-practice, coinitiation, codesign, coimplementation, and coevaluation, we can better support more effective and ethical collective research and practice. Recognizing these phases will lead to more effective and ethical research-practice by (1) sensitizing collaborators to the need for reflexivity from the initiation of cocreation processes, (2) proposing action research codesign as a method for managing emergent questions and outcomes, and (3) supporting more equitable outcomes for collaborators through an emphasis on coevaluation and collaborative articulation of the links between research outputs and practice outcomes.
IN SUMMARY
The papers in this special feature have explored, documented, and demonstrated some of the changing decision-making paradigms for fresh water, providing a number of insights for researchers, practitioners, and decision makers. Some of the key insights include the following:
. Values, what they are and who holds them, are an integral part of more collaborative and participatory approaches to freshwater management.
. To effectively recognize the role of indigenous people in freshwater management requires building long-term relationships and embedding customary relationships within policy.
. Capacity and resourcing is a constraint that often inhibits the ability of communities, indigenous and nonindigenous, to engage or manage freshwater resources effectively.
. Community and cultural monitoring can play important roles in augmenting professional monitoring and articulating lesser documented indigenous values.
. Partnership is an important aspect for effective freshwater governance and management regimes as well as research practice.
. To increase the potential for success of collaborative processes, attention should be paid to the dynamic internal and external conditions to help adjust processes and outreach strategies, and to the nature of participants in the process.
. The decisions of the past can create new social-ecological systems that should be acknowledged, considered, and accounted for in future freshwater regimes.
. Avoiding the conflation of policy objectives and aligning policy choices with the behaviors that need to change can help decision-making processes and potentially reduce conflict.
. Paying attention to the interlinked and iterative phases of cocreation and the ethical dilemmas that arise within each phase will lead to more effective and ethical researchpractice.
__________
[1] "Catchment" is another term for watershed in some parts of the world such as New Zealand and Australia.
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